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This differs in a general way from Mercer in being lighter
green in color and more oblate in form.
If we take the market as a criterion of the value of the fruit,
the Kentucky Mammoth is certainly a superior crab . Mr. B.
A. Mathews (Evolution of Native Fruits, Bailey p. 270), says
that in 1890 he had fruit of this tree "which sold at $1 per
bushel while good fruit of Grimes Golden, Roman Stem, and
others was selling for 50 to 75 cents "
Regarding the introduction of this crab, B. A. Mathews in a
letter to Professor Craig, dated Knoxville, October 28, 1898,
says: "I got the Kentucky Mammoth of Charles Downing
about twenty-five years ago. Don't know where he obtained
it." The name as given to it by Downing would, however,
indicate that it came originally from Kentucky. In connection
with further study of this crab it would be advisable to obtain
specimens of wild crabs from Kentucky. It has been suggested
that it is a hybrid; the greasiness of the skin of the fruit, the
astringency of flesh and character of flowers strengthen this
assumption.
THE GENUS SALIX IN IOWA.
CARLETON R. BALL.
The genus Salix has long and justly been considered a dif
ficult one to study. It is not that the genus is so large, there
being only some 200 living species known, or that these spe
cies are so variable in themselves, although a few of them are
known to be very much so. The chief difficulty lies in the
dioecious character of the plants, and the fact that in the
majority of the species the flowers are produced before the
leaves appear, or at least before they are large enough to
become characteristic.
A complete specimen of any one species of Salix should
include the winter twigs, the flowers, and the mature foliage
from both the staminate and pistillate plants, as well as a
nearly mature fruiting branch. Not only this, but all the
specimens of each sex should be taken from the same individ
ual. When, however, we bear in mind that the majority of
specimens in our herbaria, both large and small, present but
two of the seven important parts mentioned above, and these
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two usually from different individuals, the reasons for much
of our difficulty and confusion become apparent. Not that
such a complete specimen as has just been denned is always
necessary in order to accurately determine any given plant in
hand. Far from it. And besides it is impossible for the gen
eral collector to secure complete specimens. But such com
plete specimens, and many of them, are necessary before we
can establish the limits of variability in individuals, in varie
ties, and in the species themselves.
In my studies of the willows of Iowa, I have been afforded
much assistance by the botanists and plant lovers of the state.
The work was begun, and nearly completed, in the laboratory
of the department of botany of the Iowa State college, where
much invaluable advice and assistance was received from Prof.
L. H. Pammel. I take this opportunity to express my grati
tude to the following persons, also for the use of herbaria and
for specimens sent: Prof. T. H. Macbride and Prof. B. Shimek,
of the Iowa State university, Prof. B. Fink, of Upper Iowa
university, Mr. R. I. Cratty, of Armstrong, Messrs. W. D.
Barnes and A. A. Miller, of Blue Grass and Davenport,
respectively, Miss Minerva Benshoof, of Blue Grass, Mr. Ferd.
Reppert, of Muscatine, Mr. J. H. Mills, of Mt. Pleasant, Mr.
A. F. Sample, of Lebanon, Mr. L. R. Walker, of Clermont,
and Messrs. E. G. and W. M. Ball, of Little Rock. To Dr.
Win. Trelease, of the Misspuri Botanical garden, St. Louis,
my thanks are due for the use of the splendid herbarium and
library facilities of that institution.
Several local floras, lists of trees and shrubs, etc., have
mentioned the occurrence of various species of Salix in Iowa.
(A bibliography will be found at the end of the paper.) How
ever, no localities have been recorded or mapped in this paper
on the strength of these references. Every locality herein
given is based on actual specimens determined by the author
and now contained in one or more of the various herbaria in
the state. In the locality lists under each species, the letters
"S. U. I. ," following the collector's name, indicate that the
specimen is in the herbarium of the State university of Iowa.
' ' Herb. ' ' indicates the private herbarium of that collector. All
specimens, not otherwise designated, are in the herbarium of
the Iowa State college, Ames. The numbers immediately fol
lowing the localities in the lists correspond to the numbers on
the maps.
2
Proceedings of the Iowa Academy of Science, Vol. 7 [1899], No. 1, Art. 19
https://scholarworks.uni.edu/pias/vol7/iss1/19
IOWA ACADEMY OF SCIENCES. 143
There is, in the Engelmann herbarium at the Missouri Botan
ical garden, a series of unnamed willows, numbered " 123-146 "
inclusive, labeled "M. Jones, Iowa, 1877." These were
probably collected in the vicinity of Grinnell, Iowa, by Mar
cus E. Jones, who was once a student there.
The series includes only our commoner species, viz. S. nigra
Marsh., S. amygdaloides Anders., S. alba L., S. fragilis L., S.
JluviatilisN-att., S. tristis Ait., and S. cordata Muhl. None of
these were listed in the body of the paper.
I. SALIX NIGRA MARSH.
Salix nigra Marsh. Arb. Am. 139. 1785.
This is one of our most common willows. It frequents river
banks and similar situations, as may be seen by referring to
the map. Single trees or clusters of stems forty to fifty feet
in height are not uncommon. The twigs show a great
diversity of coloring. The older ones are reddish-brown and
usually finely fluted or striated longitudinally. The young
twigs ara often bright yellowish-green, smooth and shining,
gradually becoming reddened by exposure.
The leaves, when mature, are usually quite characteristic.
The typical and most common form is narrowly lanceolate,
acuminate, acute or rounded to truncate and even subcordate at
the base (and all gradations are to be found on a single twig),
quite dark green, with midribs and petioles prominently green
ish-white. Average size four and one-half inches by one-half
inch. The variations from this are, as might be expected, in two
directions. One is shorter (three inches) and lighter green.
The other is longer (five to five and one-half inches), linear-
lanceolate, light green, midribs not prominent. This last form
was observed in several specimens from Davenport, Muscatine
and Mt. Pleasant, although normal forms were also found at
those places. Immature specimens of this species and of S.
amygdaloides are often very similar in appearance. The just
expanding leaves of S. amygdaloides do not always show their
characteristic shape and glaucous lower surface and there is
little of specific value in the flowers.
The aments of both sexes vary in length from one to two and
one-half inches when mature. The staminate vary in width
from three to five lines. The flowering period is about May 1st
to May 31st.
3
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A specimen of this species bearing hermaphrodite flowers
was collected by Professor Shimek at Cedar Rapids, Iowa,
May 9, 1896. He has written a short account of similar flowers
in S. dmygdaloides.
Armstrong, Emmet Go. 5, Cratty, Herb (No. 101) ; Charles City, Floyd Co. 14, Arthur,
Engelm. Herb. Mo. Bot. Garden) ; Humboldt Oo. 18, Maebride, S. V. I. ; Fort Dodge,
Webster Co. 20, Stewart; Ames, Story Oo. 28, Hitchcock, Benton, Yeoman, Pammel and Ball
(Noi. 1180, 1181), Combi (No. 1182), Ball (No. 1198) ; Cambridge, Story Co. 29, Sample; Cedar
Rapids, Linn Oo. 32, SMmek, S. U. I.; Iowa City and Johnson Oo. 36. Miss Berry, Shimek,
(2 ipee.) 8. U. I.; Davenport, »fl, Shimek, S. U. I.; Blue Grass, Scott Oo.40, Barnes & Miller
(No* 18, 19); Muscatlne 41, Reppert (2 tpec. one No 600) ; Pottawattamle Oo. 42, Cameron, S.
U. 1.; Muscatine Island, Louisa Co. 43, Meyers (2 spec.) S. U. I.\ Mt. Pleasant, Henry Oo.
44, Mills (4 spec Herb.); Keokuk, 46, Rolfs, Steamboat Bock, Pammel and Hume (1039, II.
1945 O). Nos. 1934 and l94i> are intermediate between this and S. amyydaloides.
II. SALIX AMYGDALOIDES ANDERS.
Salix amygdaloides Anders. Of v. Vet. Akad. Forh. 16:114.
1858.
This willow, which has nearly the same range and habits,
was once considered a variety of the preceding species, and is
often mistaken for it. The mature leaves will easily differen
tiate the two species but when just in flower they will often
puzzle the experts. On some individuals of this species the
young leaves will show the glaucous under surface, broadly
lanceolate form, long slender petioles, and long acuminate tips
as soon as they unfold. Others do not show these distinctive
characters until nearly one-third grown, and one can see both
forms on the same young twig. One can also see both very
large and very small mature leaves on the same tree in the fall,
this difference of size seeming to depend on vigor of growth.
Little or no distinction can be made between the staminate
aments of this species and those of S. nigra, though on an
average those of the latter are more slender. The pistillate
aments are usually longer in fruit, as are also the capsules and
their pedicels. The capsules are from one and one-half to two
lines long, and the pedicels from one-half to one and one-half
lines in length. The scales are variable, being lanceolate or
broader to oblong, acute or obtuse, green. The time of flower
ing extends from April 25th to May 25th.
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Hermaphrodite flowers of this species have been collected
in two different localities. Professor Shimek has given a
short illustrated account of his Iowa City specimens. The
Blue Grass specimen shows the capsules at maturity. They
are monstrously broad, and have been developed mostly in the
outer half of the ament.
Bock Rapids, Lyon Oo. 2. Shimek (2 spec. ) N. (,". L; Spirit Lake, Dickinson Co. 4,
Shimek, S. U. L; Clear Lake, Oerro Gordo Oo. 10. Shimek, S. V. I.; Fayette, Fay otto Oo ,
18. Fink (2 spec ) Herb.; Fort Dodge, Webster Co. 20. SMmek, S. U. I.; Mud Lake, Hamil
ton Oo. 22. Stewart; " Ledges," Boone Co. 25. Pammel and Combs (No. 1185) ; Ames, Story
Oo. Z8. Stewart, Arthur, Pammel (Nos. 1186, 1190, 1212), Boll (Nos. 1187, 1188, 1189), Sample
(Herb. Ball); Marshall town. 30. Pammel (No. 1184); High Bridge, Dallas Oo. 35. Shimek, S.
U. I.; Johnson Co. 36. SMmek, Elliott, S. U. L; Blue Grass. Scott Oo. 40. Miss Benshoof
(Nos S, 1183), Barnes and Miller (Nos. 13, 14) ; Muscatine. 41. Rsppert, Herb. ; Council Bluffs
42a. Hayden, 1833-4. Abundant on the Missouri (Engelm. Herb. Jfo. Bot. Oara.); Muscatine
Island, Louisa Oo. 43. Myers, S. U. I.; Keokuk. 46. Rolfs: Steamboat Bock, Pammel and
Hume (1941k).
III. SALIX LUCIDA MUHL.
Salix lucida Muhl. Neue Schrift. Ges. Nat. Fr. Berlin. 4:239.
pi. 6.f.7. 1803.
This most beautiful of our willows is a northern plant, and
occurs as a small tree or a shrub along rivers and about
swampy lakes. It has been found in but two localities in Iowa,
Chickasaw and Fayette counties, both in northeastern Iowa,
which is about the southern limit of its range in the Missis
sippi valley. It may be looked for in its favorite situations
throughout the northern portion of the state.
Its beauty is due to the leaves, which when mature are
ovate-lanceolate, thick, green and glossy, from three to five
inches long, and one-third as wide, finely serrate, with gland-
tipped teeth. The glands are large and conspicuous, yellow
or darker, and are found also on the petiole at the base of the
leaf. The twigs are orange or orange-brown, and lustrous. It
resembles very much the cultivated S. pentandra or laurifolia,
to which it is closely related.
Lawler, Chickasaw Co. 15. P. H. Rolfs; Fayette, Fayette
Co. 18. Fink (2 spec.) Herb.
IV. SALIX FLUVIATILIS NUTT.
Salix ftuviatilis Nutt, Sylva. 1 : 73. 1842.
Salix longifolia Muhl. Neue Schrift. Ges. Nat. Fr. Berlin.
4:238. pi. 6.f. 6. 1803.
The long-leafed willow is everywhere present along streams
and about lakes and ponds. It frequently forms dense thickets
in the alluvium along streams, and is often called the sandbar
10
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willow. Ia its general character it is probably the least vari
able of any of our common species. The leaves vary in length
from three to five and even six inches, and in width from two
to six lines, although three and one-half is the average. The
single leaf which subtends a young twig is usually much.
broader than the other leaves. They are normally silky pubes
cent when young, and frequently retain this pubescence
when mature, especially in northern regions and the Rocky
mountains. A specimen of mature foliage collected at Arm
strong, Emmet county, in 1895, by Professor Shimek, is
peculiar in that the leaves ara nearly all small, short, stiff,
and densely silky. A few such leaves are, however, not
uncommon on the basal portions of otherwise typical twigs.
This willow has a longer flowering period than any other
species io Iowa. It extends Irom about April 25th to June loth
normally. A staminate specimen from Lee county, collected
August 1, 1895 (Bartsch), shows the aments just expanding.
Fruit is frequently collected late in July and once by Professor
Hitchcock in September. Two or three young aments are
generally developed near the base of each one first produced.
The pistillate aments vary in length from one to two and one-
half inches, with an average of one and one-fourth, and are
quite loose in fruit. The staminate aments average one inch
in length. The anthers were unusually long in some speci
mens. The capsules are densely silvery silky when young but
often become entirely glabrous when mature. They are short-
pedicelled and have an average length of three and one-half
lines. The scales are lanceolate, ovate, or sometimes obovate,
densely villous.
Rock Rapids, Lyoa Oo. 2, Shlnek, S. U. I.; Spirit Lake, Dickinson Co. 4, SMmek, S.
U. I ;Armstrong, Emmet Oo. 5, Crattw, Herb. (3 spec.), SMmek, S. U. I. ; Iowa Lake,
Emmet Co. 6, SMmek, S. U. I.; Hackberry Grove, Oerro Gordo Oo. 12, SMmek, S. U. 1.;
Charles City, Floyd Oo. 14, Arthur (Engelm Herb. Mo. Bot. Oard.) ; Fayette, Payette Oo.
18, Fink, Herb. (2 spec.) ; Fort Dodge. Webster Oo. 2D, SMmek, S. U. I. ; Delaware Oo. 23,
Camtrnn, S. U. I. ; Story City , Story Co. 26, Pammel and Beyer (No. 1175) ; Ames, Story Oo.
28. Bessey (4 spec ) Reynolds, Hitchcock, Fay, McKinley, Sample, Ball and Sample (No. 1176) ;
Cambridge, Story Co. 39, Sample; Tama Co. 31, Sirrine; High Bridge, Dallas Co. 35,
SMmek, S. U. 1. ; Johnson Oo. 36, SMmek (2 spec.) S. U. I. ; Davenport. 39, SMmek (2 spee.)
S. U. I ; Blue Grass, Scott Oo. 40, Barnes & Miller (No. 3); Muscatine 41, Reppert, Herb.
(No. 657), SMmek, S. U. I. Ball (No. 1174); Carson. Pottawattamle Co. 42,Cameron,S, U. L,
Mt. Pleasant, Henry Oo. 44, Mills, Herb.; Skunk R. Valley, Lee Oo. 45, Bartsch, S. U. 1 . ;
Keokuk. 46, SMmek, S. U. I.
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V. SALIX BEBBIANA SARG.
Salix bebbiana Sargent. Gard. & For. 8:463. 1895.
Salix rostrata Rich. Frank. Journ. App. 753, 1823. Not
Thuill, 1799.
This tall tree-like shrub or small tree is not at all common
in our state. Its southwestern extra-Iowa range extends to
Nebraska and Utah and hence we may hope to find it more
widely distributed in Iowa than the present collections indicate.
It is found in wet or moist places or on higher and dry ground.
The twigs are orange-red to brown or purplish and are
roughened by large, elevated leaf-scars. Not enough speci
mens were examined to determine the variations of the leaves.
They show a peculiar blue-green tinge when young. The
pistillate aruents when mature are two inches long and an inch
wide, becoming quite loose from the lengthening of the pedi
cels. The mature capsule is four to five lines long and the
pedicel one-half that length. The ovate or more commonly
oblong scales do not always show the rose color at the tips.
Hackberry Grove, Oerro Sordo Oo. 12,SMmefc, S. V. I.; Charles City, Floyd Co. 14,
.Arthur (2 spec. ) ; Fayette, Fayette Oo. 18, Fink (2 spec.) Herb. ; Marshalltown. 30, Pommel
(No. 1192) ; Steamboat Book, Pommel & Hume (No. 1913).
VI. SALIX DISCOLOR MUHL.
Salix discolor Muhl. Neue Schrift. Ges. Nat. Fr. Berlin. 4:
234. pi. 6. /. 1. 1803.
The glaucous willow, or pussy willow, as this has been called,
is very common in swampy places or along river banks in the
eastern and central portions of our state. Little collecting
having been done in the southwestern part, it is not known
whether it is as common there or not, but as that region is about
the limit of its western range it would not be surprising if
found to be much less common there. Like most of the other
common species it presents considerable variation in both leaves
and aments. Some of these varieties have been considered by
different botanists to be worthy of specific rank. The extremes
of these variations are fairly distinct but all gradations are
shown by the intermediate forms. A specimen -withloose aments
or one with dense aments is occasionally accompanied by leaves
retaining a ferruginous pubescence when mature, and either
one may show long styles and laciniate stigmas.
7
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The stout twigs vary in color from orange-red to purple and
are usually densely pubescent when young. The buds are
large, four lines or more long, ovate, and reddish-purple. The
leaves reach an extreme length of five inches and a width of
one and one-half. This species is quite readily recognized by
the broad, densely glossy-villous amenta which appear very
early in spring on the yet leafless branches. The staminate
aments of S. cordata, before they are fully expanded, are mis
taken for those of this species. They have, however, more of
a wooly appearance than of the silvery silkiness of S. discolor
and are not as large. The scales in discolor are large, oblong
or ovate, deep red, and copiously long- villous. The pistillate
aments reach a maximum length of one and one-half inches
and a width of three-fourths of an inch. The staminate are
smaller. Capsules are three to five lines long. The flowering
period in Iowa is from the tenth to the last of April.
Spirit Lake, Dickinson Oo. 4, SHmek, S. U. I.; Armstrong, Emmet Oo. 5, Crafty,
Herb.; Mason City, Cerro Gtordo Oo. 12, SMmek, 8, U. 1.; Olermont, Fayette Oo. 17,
Walker: Fayette, Fayette Oo. 18, Fink, Herb. (oar. prtnoides); Delaware Co. 23, Cameron
(2 epec.)}S.'U. 1; Ames, Story Co. 28, lienton, Betsey, Hitchcock (2 spec.) Stewart, Sample (No.
1193), Pommel' (No. 1194, var. prlmoiaet), Batt (No. 1195), Ball & Sample (No. 1196); Clinton
(Lyons), Clinton Co. 33, Pammel; Iowa Oity, Johnson Oo. 36, Hitchcock, SMmek, S. U. I.;
Solon, Johnson Co. 37, SMmek, S. U. I. ; Blue Grass, Scott Oo. 40, Barnes & Miller (No. 8),
MissBensJtoof(No. 4); Muscatine 41, Reppert (Nos. 463, Hi, vii, and ten others) Her6.;Mt.
Pleasant, Henry Oo. 44, Mitts, Herb.; Steamboat Bock, Pammel & Hume (1948 P).
VII. SALIX HUMILIS MARSH.
Salix humilis Marsh. Arb. Am. 140. 1785.
The prairie willow is a common species throughout our
state, inhabiting uplands and dry soils, and reaching a height of
two to ten feet. The twigs when very young are greenish, but
as they become older they vary through orange-red to deeper
hues and finally become gray. The leaves are sometimes
nearly or quite glabrous below when mature. Occasionally
broad forms are found on vigorous shoots which resemble the
leaves of S. discolor. Hybrids of these two species do undoubt
edly occur but these vigorous shoots are found on shrubs
which are otherwise typical S. humilis. Normal leaves vary
from one and one-half to three inches long, with an average
width of one-half inch. The staminate aments are smaller
and more slender than the pistillate. The latter are from one-
half to three-fourths of an inch long, and dense. The cap
sules are from three to four lines in length. Flowering period
from April 10th to May 10th.
8
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Granite, Lyon Co. 1, Shlmek, S. U. I.; Mason 01 ty, Oerro Qordo Go. 11, SMmefe, S. U. I.;
Nora Junction, Floyd Oo. 13, SMmek.S. U. I. ; Charles Olty, Floyd Co. U, Arthur (Engelm,
Herb. Mo. Bot. Garden); Dakota Olty, Humboldt Oo. 16, Stewart; Fayette, Fayette Oo. 18.
Flnfc. Herb. (2 spec."; Delaware Oo. 23, Cameron, S, U. 1.; Dubuque. 24, Th. Engelmcmn
(Engelm. Herb. Mo. Bot. Qard.); Gilbert, Story Co. 27, Pammel and Beyer (No. 1202) ; Ames
Story Oo. 28, Betsey, HUchcock (2 spec.), Ball and Sample (No. 1198), Pammel and Ball (No.
1199); Iowa City, .lobnson Oo. 36, Under S. U. I.; Davenport. 39, Mitter (No. 1200); Mus-
catine. 41, Reppert (Nos. 452, viii, and one other); Carson, Fottawattamle Oo. 42, Cameron,
S. U. I. ; Mt. Pleasant. Henry Oo. 44, Milbs, Herb.; Steamboat Rock, Pammel & Hume.
(Not. 1930 A, 1931 B, 193S F, 1947 Q) , No. 1931 B approaches S. trtotte.
VIII. SALJX TRISTIS AIT.
Salix tristis Ait. Hort. Kew. 3: 393. 1789.
This dwarf willow is very much like the preceding species
and has the same general range but is nowhere as common as
its larger relative. The leaves are smaller and rather densely
clustered. The aments are smaller (one-fourth to one-half
inch) and fewer —usually about twenty-flowered. The height
is given as from one to two feet but there is no hard and fast
line of demarcation between the two species. A favorite loca
tion for this willow is the border of hillside thickets. Flowering
period as in S. humilis.
Webster Olty, Hamilton Oo. 21, Stewart; " Ledges", Boone Oo. 85, Pummel (No. 1201);
Harrison Oo. 34, Burgess ; Johnson Co. 36. Shimek, S. U. I. (2 epee.)
IX. SALIX SERICEA MARSH.
Salix sericea Marsh. Arb. Am. 140. 1785.
This species is quite rare in Iowa. According to Mr. Bebb
it occurs commonly as far west as the great lakes, but from
there westward is largely replaced by S. petiolaris. Granting
this to be the fact, we would expect to find a strip of territory,
where their ranges overlap, in which the two species would be
present in about equal quantities. But as far west as Iowa
we would expect to find S. sericea much less common than its
western representative, S. petiolaris. This is exactly what
occurs. S. sericea is recorded for Iowa from but three local
ities, all in the eastern part of the state.
There is considerable difficulty in differentiating these two
species. However, if the specimen includes either fruit or
mature foliage the task is not so difficult. Both species are
said to hybridize freely with S. cordata, which increases the
confusion of forms very considerably. The twigs of S. sericea
are reddish or yellowish, deepening to purplish. The leaves
are lanceolate, two to three inches long by one-half inch wide,
densely silky when young and usually retaining part of this
pubescence when mature, at least on the lower surface, which
9
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has a peculiar gray color, quite distinct from the glaucous
under surface of 8. petiolaris. Neither the discoloration of the
foliage in drying nor the length of the petiole can be said to
be a good differential character as the discoloration is about
the same in both species and the petioles of S. sericea are
scarcely shorter than those of S. petiolaris. The aments are
small but dense. The capsules are ovate-oblong, one to one
and one-half lines in length, subsessile. Time of flowering,
May.
Fayette, Fayette Oo. 18, Finis, Herb.; Solon, Johnson Co. 37, Shimck, S. U. I.;
Eeokuk, Lee Co. 48, Bolfi.
X. SALIX PETIOLARIS SMITH.
Salix petiolaris Smith. Trans. Linn. Soc. 6: 122 1802.
The petioled willow is not very common in Iowa and yet is
sparingly distributed over the greater part of the state. It is
a shrub of from five to ten feet in height and is found in low
grounds like the preceding. The twigs are reddish or yel
lowish, deepening to purplish. Typical leaves of the two
species are not difficult to distinguish at sight, yet a descrip
tion of one will apply almost equally well to the other. The
leaves of S. petiolaris are narrowly lanceolate, silky, until
unfolded, glaucous below, acute at both ends, midribs and
petioles usually yellowish. The petioles are from two to five
lines long, but not distinctly longer than those of S. sericea.
The leaves are generally discolored in drying.
The aments are one inch long or less, the staminate are
slender and of a golden brown color. Mature capsules are
slender, three to four lines long; pedicels one-half line in
length. The short scales are generally green at the base and
red or dark at the tip. Time of flowering, May.
Charles City, Floyd Oo. 14. Arthur (2 spec., one In thi Engelm Herb.); Port Dodge,
Webster Oo. 20. SMmek, S. U. I. ; Ames. Story Oo. 28. Pommel (No. 1207) Boll and Sample
(No. 1208) ; Johnson Oo, 36. SMmek, S .U. I.; Eldrldge, Scott Oo. 38. Barnes and Miller (3
spec., ffos. S, 15, 1~).
XI. SALIX CANDIDA FLTJEGGE.
Salix Candida Fluegge (in litt.). Sp. Plant. 4: 708. 1806. [ed.
Willd.]
This pretty little willow frequents cold bogs and is rare in
Iowa. It can be readily recognized by its narrowly oblong-
lanceolate leaves, densely white tomentose below and loosely
so above. The aments are not large, but the capsules are one-
fourth inch in length, ovoid conic and densely white tomentose.
10
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The long red stigmas present a striking contrast. The stamens
are also red. The sciles are reddish and long-villous. Only
about one third of the capsules on the Johnson county speci
men are developed, the remainder being apparently unfertil
ized.
Lake Edwards, Hancock Co. 9. Shimek, S. U, 1.; Johnson Oo. 36. Shimek, S. V. 1.
XII. SALIX CORDATA MUHL.
Salix cordata Muhl. Neue Schrift. Gas. Nat. Fr. Berlin.
4:236. pi. 6.f. 3. 1806.
The heart-leaved willow is widely distributed and is more
variable than any other species inhabiting the state. Notwith
standing the fact that two species (S. glaucophylla Bebb, and
S. Missouriensis Bebb) have been cut out from S. cordata within
the last ten years, there remains enough variety of form to
render identification difficult. How much of this variation
should be ascribed to hybridity and how much to the natural
results of progressing evolution in a highly plastic species, is
still an open question.
This species is a shrub of some ten or twelve feet in height,
growing in wet soils and along river banks. A glance at the
map will show that it is quite thoroughly distributed over Iowa.
The rather stout young twigs are yellow, but this color grad
ually gives place to red-purple or brownish pubescent toward
the tips. The young leaves are generally densely pubescent.
The mature leaves are glabrous, or somewhat pubescent along
the midrib, oblong or oblong-lanceolate, two and one-half to
four inches long, one-half to one inch wide, acute at the tip,
narrowed to rounded or cordate at the base, more or less glau
cous below, thick and firm. Petioles are from three to six
lines or more. The stipules are variable in size and shape,
ovate-lanceolate or semilunate to reniform or oblong, very
small to one-half inch long.
Staminate aments one to one and one-half inches long, one-
half inch wide or less. Filaments in many of the flowers were
adnate for about half their length in specimens from Little
Rock (Ball Bros.), Ames (Williams), and another bearing no
label. The aments of both sexes are bracted at the base.
Pistillate aments are from one and one-half to two and one-
half inches long. The capsules are greenish when young,
becoming lighter when mature, and having a length of from
two to three and one-half lines. Pedicels one line or more.
11
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On fully half of the mature capsules examined a very few
minute scattered hairs were found. The bracts are very small,
red or reddish, densely long-villous. The flowering period
extends from April 10th to May 15th or longer.
Little Bock, Lyon do. H. Bull Bros.; Armstrong, Emmet Co. 5. Cratty Herli. (Nos.
2, 4, 102) ; Forest City (near), Hancock Oo. 8. Shimek, S. V. I. ; Oharleg Olty, Floyd Oo. 14.
Arthur; Oalhoun Oo. 19a. Riga, 8. U. I.; Hamilton Oo. 21. Rolfs; Gilbert, Story Co. 27.
Pommel and Beyer (No. 1210) ; Columbus Junction, Pammel, (1933d); Ames, 8tory Oo. 28.
Benton, Baity, Burgas, Reynold*, Hitchcock (Sspec.), Williams, Pammel (Nos. 1203, 1205),
Pammel and Ball (No. 1211), Ball(No. 1209); Marshalltown. 30. Pammel (No. 1206); John
son Oo. 30. Shimck (2 spec.) 8. U. I.; Solon, Johnson Oo. 37. SMinek, S. V. I.; Blue Grass,
Scott, Oo. 40. names and littler (Nos. 4, 6); Steamboat Bock, Pammel and Hume (1932 C,
1036 G, 1943 N, 1944 M); Muscatine. 41. Heppcrt, Herb. (4 spec.); Oarson, Pottawattamle Oo.
42. Cameron, 8. U. I.; Council Bluffs, 4Sa. Hoyden, 1853-4 (Engelm. Herb. Mo.Bot. Garct.).
CORDATA HYBRIDS.
So imperfect and incomplete was much of the material that
little could be done toward accurate recognition of possible
hybrids. The following are placed in this list, chiefly on account
of the thinly pubescent capsules. It was noted under the discus
sion of cordata, however, that a few short hairs seem to be nor
mally present. The pubescent capsules indicate hybrids with,
either S. sericea or S. petiolaris. One of the Fayette specimens
is labeled " S. sericea cordata, fide Bebb, " and the other " S. cor
data sericea (S. myricoidee), fide Bebb". In both the cordata
characters are strongly predominant. The leaves of all these
supposed hybrids were too young to afford good diagnostic
characters. All were more or less silky, but that is normal in
typical cordata. They are narrowed at the base in all except
the first Fayette specimen mentioned above, in which they show
the rounded base, though they are less than one inch long.
Fayette, Fayette Oo. 18. Fink (2tpec.) Herb. ; Eldrldge, Scott Oo. 38. Barnes and Mil
ler (Nos. 7,1(>); Blue Grass, Scott Oo. 40. Barnes and Miller (No. 4).
XIII. SALIX MISSOURIENSIS BEBB.
Salix Missouriensis Bebb. Gard. and For 8: 375. 1895.
Salia: cordata var. vestita Anders. Monog. Sal. Konig. Sven.
Vet. Akad. Handl. 6: 156. 1867.
This willow was first accorded specific rank by Mr. Bebb, in
1895. It has been found in Missouri, Kansas and Nebraska,
and its presence in Iowa occasions no surprise. It is distin
guished from S. cordata by its larger size, densely puberulent
twigs, larger leaves, and longer, fertile aments, and other more
minute differences. My determinations of Iowa specimens of
this species were made from foliage material only, but this was
compared with a large series in the herbarium of the Missouri
Botanical garden. 12
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Two general localities are represented, viz., the Missouri
river valley, near Sioux City, and the region about Davenport
and Muscatine. This latter place is noted for a flora present
ing many southern species. The herbarium of the State uni
versity contains a specimen collected by Professor Shimek, in
the northwest corner of Lyon county, which is also the extreme
northwest corner of Iowa. The leaves of this, though imma
ture, approach very closely to those of S. Missouriensis. It
probably occurs along the entire reach of the Missouri river
which borders Iowa on the west.
Sioux City, Plymouth Oo. 19. Pommel; Davenport. 39. Shim*, S .U.I. ; Blue Grass,
Scott Co. 40. Miss Benshoof (No. 3).
XIV. SALIX MYKTILLOIDES L.
Salix myrtilloides L. Sp. Plant. 1019. 1753.
The pretty little bog willow is very rare in Iowa, having
been found in but a single locality near Armstrong, Emmet
county, by Mr. R. I. Cratty. It is an inhabitant of cold bogs
and becomes much more common even in the slightly higher
latitude of the Minnesota river valley. It grows to a height of
from one to three feet, and may be easily recognized by the
manual descriptions. The staminate aments are slender, but
the fertile aments in fruit are nearly as broad as long. The
staminate aments were collected on May 9, 1883, the mature
pistillate aments on June 9, 1883, and the mature leaves on
August 4, 1884.
Armstrong, Emmet Oo. 5. Cratty.
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